Due to the increasing social and economic costs of dementia, there are urgent calls to develop accessible and sustainable care for people with dementia and their caregivers. Multi-component non-pharmacological interventions (NPIs) appear effective in improving or maintaining daily functioning and well-being, but are typically labour-intensive for health care professionals, thus hindering access. The current study aimed to explore the feasibility and acceptability of a novel approach to widen access to NPI by involving caregivers to present part of the intervention and with staff from local support organizations instructed to train the caregivers. Trainers and caregivers were shown to comply with training instructions and the direct intervention costs were low. Feedback from trainers and caregivers was positive and well-being ratings from people with dementia and caregivers remained stable over time and caregivers' sense of competence improved. The findings suggest that involving caregivers and trained non-professionals to provide the intervention is feasible and acceptable and could be a cost-effective solution to improve access to care.
Introduction
Because of the increasing social and economic costs of dementia, the urgency of developing cost-effective care for people with dementia and their caregivers has been emphasized (Wimo & Prince, 2010) . Non-pharmacological interventions (NPIs) are recognised as valuable alternatives or complements to medication, and for caregivers of people with dementia NPIs are typically the only option (Chien et al., 2011; Jensen, Agbata, Canavan, & McCarthy, 2014; Onder et al., 2005) . Multi-component NPIs combine therapeutic strategies directed at the person with dementia and their informal caregiver (EloniemiSulkava et al., 2009; Mittelman, Roth, Coon, & Haley, 2004; Prick, de Lange, Twisk, & Pot, 2015) . Multi-component NPIs appear particularly effective in maintaining well-being and daily functioning in the person with dementia, and improving caregiver well-being (Livingston, Johnston, Katona, Paton, & Lyketsos, 2005; Olazara´n et al., 2010; Van't Leven et al., 2013) , which in turn can have positive cost implications. Caregiver well-being and burden, and daily functioning in the person with dementia, are reliable predictors of health service use and nursing home admission (Gaugler, Yu, Krichbaum, & Wyman, 2009; Robinson et al., 2010) . Therefore, improving well-being, burden and daily functioning can postpone nursing home admission resulting in reductions in health care costs (Olazara´n et al., 2010) . Despite evidence for the effectiveness of multi-component NPIs, there have been few attempts to implement such interventions into support services (Gitlin, Marx, Stanley, & Hodgson, 2015) and specialised services to provide NPIs for people with dementia and caregivers are still in short supply, especially in rural areas (Robinson et al., 2010; Wimo & Prince, 2010) .
A disadvantage of most current multi-component NPIs is their high cost, as the interventions typically are labour-intensive and rely on highly trained health care professionals (e.g. nurses, occupational therapists). High costs could make multicomponent NPIs less attractive options for sustainable, widely accessible long-term care and could be a reason for their limited implementation. Important factors contributing to intervention costs are the time required for training professional staff to present the intervention and the staff time required to actually deliver the intervention (EloniemiSulkava et al., 2009; Graff et al., 2008) . Additional factors relevant for intervention implementation include the efficiency of the staff training, i.e. can staff present the intervention as intended, and the demands that presenting the intervention puts on health care services (NHS Education for Scotland, 2011) .
The aim of the current study was to pilot a novel approach of presenting multicomponent NPIs that could be more sustainable and improve access to the intervention. To reduce staff costs and demands on health services, this approach involved informal caregivers of people with dementia to present part of the intervention and staff from local charities and support organizations were recruited to train the caregivers. In turn, these trainers were instructed by a health care professional. This cascade model of training was expected to improve access to the intervention without greatly increasing the workload of health care professionals and the associated health care costs. Training manuals limited the time required for training staff and caregivers and helped to promote treatment fidelity (Bellg et al., 2004) .
Previous studies have shown that training family caregivers to present NPIs is feasible and acceptable for both people with dementia and caregivers (Gitlin et al., 2009; Milders, Bell, Lorimer, MacEwan, & McBain, 2013; Quayhagen & Quayhagen, 2001; Teri et al., 2003) . However, involving staff from local charities and voluntary organisations to train caregivers has not been explored extensively. Therefore, before the effectiveness of intervention can be evaluated, the main questions in the current study were whether this approach of presenting a NPI was feasible and acceptable. Important criteria for feasibility were treatment integrity, low costs and limited time investment for health care professionals. Criteria to evaluate acceptability were being valued by recipients, confidence in trainers and caregivers and no adverse impact on well-being or quality-of life in the caregiver or person with dementia. These questions of feasibility and acceptability were examined in two studies. The focus in Study 1 was treatment fidelity, costs and acceptability of the intervention and in Study 2 the feasibility of implementing the intervention in the community.
Study 1 Method
Design. The study followed a cross-over design. Participants were allocated to a treatment group or a waiting list (followed by delayed treatment) group. Both groups were assessed on three occasions; at baseline, three months and six months after baseline. The treatment group received the intervention between the baseline and three-month assessments. The waiting list group received the intervention between the three-month and six-month assessment. The study had been approved by the North of Scotland Research Ethics Committee (REC reference number 13/NS/0027).
Participants. Thirty dyads, consisting of a person with dementia and their main informal caregiver, gave informed consent to take part in this study. The participants were recruited via the care team of the person with dementia, the database of the Scottish Dementia Clinical Research Network or locally through health and social care organisations. Main exclusion criteria for both the person with dementia and the caregiver were: participation in another study; major mental illness (e.g. psychosis, depression) or major physical impairments (e.g. severe cardiac or respiratory illness); inability to give informed consent. Type of dementia was not a selection criterion. The research coordinator (author HJ), a mental health nurse with extensive experience of dementia care and training in psychosocial methods of care, met all the participants to check for exclusion criteria and take informed consent. Observational assessment of dementia severity by the research coordinator indicated mild to moderate severity in most participants with dementia. Age and gender distribution in the sample are displayed in Table  1 . The relationship of the caregivers to the person with dementia were: wife (18), husband, (4), daughter (7) or daughter-in-law (1). The caregivers either lived with the person with dementia or visited the person with dementia at least three times per week.
Dyads were allocated to an immediate treatment group or a waiting list group in a pseudo-random order. The allocation process aimed to ensure that all caregivers could receive the training during the course of the study at the centre nearest to their home. Sixteen dyads were allocated to the treatment group and 14 to the waiting-list group. Mean age of the persons with dementia and of the caregivers in the two groups were comparable (t(28) ¼ 1.90, p > .06 and t(28) ¼ 0.62, p > .54, respectively, see Table 1 ). The treatment group contained more men than women with dementia (Chi square ¼ 6.25, p ¼ .012); in the waiting list group the gender distribution was not different (p ¼ .59, see Table 1 ). Both groups had more female caregivers than male caregivers (Chi square 7.14, p < .01). All 30 dyads completed the baseline and three-month assessments.
Twenty-three dyads (12 treatment, 11 waiting list) completed the six-month follow-up. Of those dyads who did not complete the six-month follow-up, three dyads had started too late to complete the third assessment and four dyads dropped out; one person with dementia went into residential care, one died and two dyads withdrew for family reasons.
Trainers. Fourteen trainers were recruited from charities and support organisations in the Northeast of Scotland. All trainers had experience of dementia care, but varied in their levels of education and experience. Only three trainers were qualified health care professionals. Educational level of the remaining trainers ranged from secondary school only to university level. All trainers were instructed by the research coordinator. Trainers were also provided with a trainers' manual containing step-by-step instructions on how to deliver the caregiver training. The instructions emphasised a person-centred approach, to individualise activities to suit the interests, experience and abilities of the person with dementia and caregiver. Trainers were instructed in a single session lasting approximately two hours. In total there were seven training sessions with one to four trainers per session.
Intervention. The manual-based intervention comprised several components: educating caregivers on dementia and living with dementia, training caregivers in effective communication, coping with stress and training caregivers to stimulate the person with dementia both physically and mentally through activities. The manual for caregivers presented the above components and contained detailed descriptions of activities that the caregiver could do at home with the person with dementia, including reminiscence activities, household tasks, quizzes and light physical exercises. Several activities have previously been used in cognitive stimulation therapy (CST), which has shown to have a positive effect on quality of life in the person with dementia (Aguirre, Woods, Spector, & Orrell, 2013) . Furthermore, physical activities have shown to be beneficial for well-being and mood in people with dementia (Teri et al., 2003; Van 't Leven et al., 2013) . The manual also contained resource materials that could be used during the activities, e.g. crosswords, photographs. The intervention and manual had been developed in consultation with health care professionals, people with dementia, caregivers and representatives of dementia organisations.
The caregiver training addressed the components of the intervention and caregivers were shown how to use the manual and how to engage the person with dementia in stimulating activities. The importance of a person-centred approach was emphasised, including tailoring activities to suit the individual and choosing activities that the person with dementia enjoyed. Caregiver training took place in eight small groups of two to four caregivers, led by two trainers, over four weekly sessions lasting approximately 90 minutes each. Five caregivers received individual training as no training group was available at the time. After two training sessions caregivers were encouraged to start engaging their relative with dementia in activities at home, three times per week. During the last two sessions caregivers had the opportunity to discuss progress or difficulties implementing the activities at home.
Assessments. Assessment measures were chosen to assess criteria for feasibility (treatment fidelity, costs) and acceptability (no negative impact on well-being, positive feedback from recipients).
Treatment fidelity. To assess whether the trainers trained the caregivers in accordance with instructions, the research coordinator observed trainers delivering the caregiver training and rated their performance against eight predetermined criteria as good, adequate or less than adequate. To assess whether the caregivers presented the activities to the person with dementia as intended, audio-recordings were made of dyads carrying out an activity at home, with their consent. The recordings were scored against a list of 22 criteria that should be present (e.g. caregiver offers person with dementia choice of activity) or absent (e.g. distracting background noise) when presenting the activity. Caregivers were asked to indicate in the manual the activities they had carried out with their relative with dementia, how many times a week they had engaged in activities and a subjective assessment of how much their relative had enjoyed the activity, ranging between not enjoyed (1) and enjoyed a lot (4).
Costs. The costs of the intervention were estimated from the resources required to deliver the training, as recorded by the research coordinator. The impact of the intervention on health and social care service costs was estimated based on reported service use in the person with dementia and caregiver in the last 30 days, as completed by the caregiver, using the RUD-Lite (Wimo, Karlsson, Jo¨nsson, & Winblad, 1998) , which is a frequently used instrument to assess resource use in dementia. The costs of care use and time input from health care staff and other trainers were estimated using published standard unit costs in the United Kingdom (Curtis, 2013) .
Well-being and daily functioning. Quality-of-life and daily functioning in the person with dementia was assessed with the Quality of Life-Alzheimer's Disease scale (QoL-AD; Logsdon, Gibbons, McCurry, & Teri, 1999) , a self-report questionnaire with good reliability and validity, designed to allow even people with severe dementia to complete the rating, and the Physical Self-Maintenance/Instrumental Activities of Daily Living (PSMS/IADL; Lawton & Brody, 1969) , a scale for assessment of daily functioning of the person with dementia, as recorded by the caregiver.
Quality-of-life in the caregiver was assessed using the Short-Form Health Survey (SF-12; Ware, Kosinski, & Keller, 1996) , a widely used self-report quality-of-life measure. Caregiver burden was assessed with the self-report Zarit Burden Interview (ZBI; Zarit, Orr, & Zarit, 1985) .
Feedback. When the caregiver training was completed, trainers were asked to evaluate the training that they had received in a 17-item questionnaire, to be returned anonymously. At the six-month assessment caregivers received a 17-item questionnaire to evaluate the manual and the training that they had received. The questionnaire could be completed at home and returned anonymously.
Statistical analysis. The ratings of observations and recordings to assess treatment fidelity were summarised in descriptive statistics as were the feedback ratings from trainers and caregivers. Estimated health care and social care costs were compared between the treatment and waiting list groups at the three-month and six-month assessments in between group comparisons using non-parametric Mann-Whitney tests. Similarly, ratings on the well-being measures for caregivers and people with dementia and daily functioning of the person with dementia were compared between the treatment and waiting list group at the three assessment points using non-parametric tests.
Results

Treatment fidelity
Trainers. Of the eight caregiver groups that the trainers instructed, each was observed once by the research coordinator. A session was scored on eight criteria, resulting in a total of 64 ratings across all groups. Only three ratings were less than adequate, six were adequate and 55 (86%) were good. No training session received more than one ''less than adequate'' rating and five out of eight sessions were rated as ''good'' throughout.
Caregivers. Ten dyads gave permission to record a session at home. The recordings were rated by two independent raters (authors SB and AL, both experienced clinical psychologists); interrater reliability was high (r ¼ .72). Overall adherence to the main features of the training was good. On average 83.2% of the criteria were endorsed, meaning that behaviour that had been recommended during the caregiver training was observed and behaviour that had been discouraged was not observed. The raters gave an overall judgement of each session ranging from good (1) to unsatisfactory (4). On average the sessions were deemed adequate to good (M ¼ 1.8 SD ¼ 0.58). Only one session was rated as less than adequate.
Health service resource use and costs
Estimated health care and social care costs were compared between the treatment and the waiting list groups at three-month and six-month follow-up. Total health service costs for caregivers and persons with dementia did not differ between the groups (p > .10, see Table 2 ). One cost category (visits to general practitioners, other specialists or social workers) was significantly higher in persons with dementia in the intervention group (M 1156.88, SD 2134.79) than in the waitinglist group (M 314.93, SD 598.47) at three-month follow-up (Z ¼ 1.43, p < .05).
The direct costs of the intervention were based on the time that trainers spent on receiving training and presenting the caregiver training using standard unit costs (Curtis, 2013) , taking into account grade and salary level. Additional costs included were venue hire, travel costs for the purpose of training and printing costs for the manuals. Costs of the research coordinator were not included as these were incurred for research purposes only. The total cost of the intervention was estimated at »2,258, meaning an average intervention cost per dyad of »75 (E 104 or USD 115).
Well-being and daily functioning
Ratings on the SF-12 were transformed into SF-6D scores to ease interpretation and those scores are reported here. The SF-6D provides a single index of health related quality of life, ranging from 0 (worst) to 1 (best). Comparing SF-6D and ZBI scores between groups at baseline, three-month and six-month assessment revealed no significant group differences (p .2). Comparing QoL-AD and PSMS/IADL ratings for the person with dementia between the two groups at the three assessments also failed to reveal significant differences (p .06). Caregivers and people with dementia in the two groups did not differ prior to the intervention and maintained baseline levels on well-being, daily functioning and burden.
Feedback
Trainers. Thirteen of the 14 trainers returned the questionnaire evaluating the training. Overall trainers were very positive about the manuals and the training that they had received, indicating that the instructions were clear (13/13) and that they had understood the material (13/13); most also indicated that the training was useful for their area of work and had increased their confidence to train caregivers (12/13). According to most trainers, the caregivers in their group had understood the instructions (12/13) and had benefitted from the training (11/13).
Caregivers. Twenty-seven caregiver manuals were returned at the end of the study. The number of activities recorded in the manuals varied widely. Seven caregivers recorded less than 10 activities and other caregivers indicated ''does daily'' for an activity. Therefore, it is difficult to estimate the total number of activities that dyads carried out during the study. What is clear is that most activities presented were enjoyed by the person with dementia; 77% of the activities were rated as ''enjoyed a lot'' and 20% as ''quite enjoyed''. Activities that were enjoyed best were presented more frequently. Popular activities were household tasks (e.g. drying dishes), current affairs, musical reminiscence, ''life story work'' and walking and stair walking exercises.
Nineteen out of 30 caregivers returned the questionnaire evaluating the training they had received. Seventeen (89%) found the manual useful, 15 (79%) found the training useful and all 19 indicated that the material had been presented clearly by the trainers. Sixteen (84%) caregivers indicated that their relative with dementia had enjoyed the activities and 12 (63%) indicated that their relative with dementia had benefitted from the activities, but two Table 2 . Well-being, daily functioning, caregiver burden and health service cost in the treatment and waiting list groups at baseline, three-month and six-month follow-up in study 1. caregivers reported negative effects in their relative with dementia, such as increased irritation or confusion. Sixteen (84%) caregivers reported that doing the activities with their relative with dementia was never or rarely a burden for them and 12 (63%) thought that they themselves had benefitted from doing the activities with their relative. Sixteen (84%) caregivers intended to continue with the activities after the study had ended.
Study 2 Method
Design. The study had a single condition repeated measure design. All participating caregivers received the training and were assessed at baseline, prior to training start, and three months later. The study had been approved by the North of Scotland Research Ethics Committee (REC reference 14/NS/1031).
Participants. Fifty-four informal caregivers of home-living people with dementia gave informed consent to take part and completed the baseline assessment. Caregivers were invited by the trainers from the participating organisations. Mean age of the caregivers was 62.57 (SD 12.76), range 31-86 years. Five caregivers were male and 49 female. The relationships of the caregivers to the person with dementia were wife (20), daughter (23), daughter-in-law (3), granddaughter (1), husband (5), sister (1) or friend (1). Caregiver training took place in 14 groups consisting of 3-7 carers, over four weeks led by one or two trainers. Exclusion criteria and content of the caregiver training and manual were the same as in Study 1. Fifty caregivers completed and returned the outcome measures at the three-month follow-up.
Trainers. Thirty-six trainers were recruited from six different organisations in the Northeast of Scotland. Four were dementia charities and voluntary organisations, one was a social care organisation and one was a health care organisation. All trainers had experience of dementia care, but varied in their levels of education and experience. Five trainers were qualified health care professionals. Educational level of the remaining trainers ranged from secondary school only to university level. The research coordinator instructed all trainers in groups of 3-6 staff. In more remote areas staff training could be on a 1:1 basis. Training manual and instructions were the same as in Study 1.
Assessments. Assessment of treatment fidelity in the trainers and of trainer and caregiver feedback of their training was the same as in Study 1, as were the measures of caregiver well-being (SF-12, ZBI). An additional measure was the Caregiver Competence Questionnaire, a seven-item questionnaire to assess caregivers' feeling of competence to care for the person with dementia (Vernooij-Dassen et al., 1999) . In addition to caregiver well-being, improving caregivers' sense of competence can also contribute to postponing nursing home admission of the person with dementia (Dro¨es, Breebaart, Meiland, van Tilburg, & Mellenbergh, 2004) . The persons with dementia were not assessed in Study 2.
Statistical analysis. The ratings of observations and recordings to assess treatment fidelity, as well as feedback ratings from trainers and caregivers were summarised in descriptive statistics. Caregiver well-being and confidence measures at baseline and follow-up were compared with non-parametric Wilcoxon tests.
Results
Treatment fidelity
Eight sessions of caregiver training provided by the trainers were either observed (5) or recorded and scored afterwards (3) based on the same criteria as used in Study 1. All sessions were rated as adequate or good and three were rated as good throughout.
Well-being and sense of competence
As in study 1, SF-12 scores were recoded into SF-6D scores (see Table 3 ). Comparing ratings from before and after training using non-parametric Wilcoxon tests, showed no changes over time for caregiver burden or quality-of-life (p .5), but did show a significant improvement in sense of competence (Z ¼ 2.13, p < 0.05). Caregivers felt more competent after the training.
Feedback
Trainers. Of the 36 individuals the different organisations trained, 22 went on to train caregivers. Twenty of these 22 returned the questionnaire evaluating the training. All 20 indicated that the manual was clear and that they had understood the material. Seventeen (85%) found the training useful and that it had increased their confidence to train caregivers.
Caregivers. Forty-six caregivers returned the questionnaire evaluating their training. All 46 indicated that they found the caregiver manual useful and that the trainers had presented the training material clearly, and 38 (82%) found the training useful. All 46 caregivers indicated that doing the activities was never or rarely a burden for them and 37 (80%) intended to continue using aspects of the training after the study had ended. Forty (87%) caregivers found that their relative with dementia had benefitted from the activities, but six (13%) indicated a negative effect on the person with dementia. Thirty-eight (82%) caregivers indicated that they themselves had benefitted from doing the activities with their relative with dementia.
Discussion
In two studies we explored the feasibility and acceptability of involving caregivers to present parts of a multi-component intervention and of instructing individuals working in dementia care, who were not health care professionals, to train the caregivers. This approach aimed to reduce costs of the intervention and improve access to the intervention without greatly increasing the burden on health care services. Of the six organisations involved in the two studies, only one was a health care organisation and only eight of the 51 trainers across the two studies were fully qualified health care professionals.
Results of both studies suggest that the approach is feasible and acceptable. Treatment fidelity was satisfactory. Trainers followed the instructions on how to train the caregivers and most caregivers adhered to the instructions from the caregiver training. Notes in the caregiver manuals also indicated that caregivers chose activities that the person with dementia enjoyed, in line with the person-centred approach emphasized during the caregiver training (Study 1). Feedback from trainers and caregivers was generally very positive. Several authors have raised concerns regarding possible negative effects of involving caregivers to present an intervention for people with dementia (Moniz-Cook, 2006; Small et al., 1997) , but the current results provide no evidence that the intervention had a negative effect on caregiver well-being. No caregiver indicated that presenting the activities was a serious burden for them and caregiver quality-of-life and burden remained at baseline levels. Further, caregivers' sense of competence in caring for their relative with dementia improved after the intervention (Study 2). In the absence of a no-treatment condition we are unable to ascertain that this improvement was a direct result of the intervention, but the improved sense of competence is in line with the positive feedback from caregivers. Although a small number of caregivers reported that the activities had a negative effect on their relative with dementia, the majority of caregivers reported positive effects on the person with dementia and quality-of-life ratings of the person with dementia did not deteriorate after the activities (Study 1).
The direct costs of the intervention were considerably lower than the published costs of other interventions. Costs of multi-component interventions presented by health care professionals reported by Graff et al. (2008) and Eloniemi-Sulkava et al. (2009) were E1183 (USD 1251) and E2923 (USD 3091), respectively, per dyad. In both interventions the intervention costs reflected primarily staff costs. The significant increase in one category of health service costs in the treatment group in Study 1 was not directly linked to the intervention because the waiting list group did not show a similar increase after they had received the intervention. Closer inspection of the data showed that the increase in health service costs was due to a single person with dementia whose baseline costs were already high, suggesting ongoing health problems.
Both studies have limitations. The numbers of participants were modest in both studies, the research coordinator was not blind to the allocated condition in Study 1 and Study 2 did not have a control condition. Furthermore, in both studies the researchers had limited control over the selection of trainers and participants, the delivery of the intervention by trainers and caregivers and the completion of outcome measures. As a consequence, there was limited information on dementia severity and some missing data in outcome measures at follow-up. These limitations due to a lack of control are inevitable when attempting to implement interventions in real-life care settings and are among the important challenges for translation research (Teri et al., 2012) . Further studies should evaluate the long-term implementation and sustainability of the intervention. The care and support organisations involved in the studies reported here were intending to continue presenting the training. Since the completion of our studies, several of the participating organisations have indeed approached the authors seeking further training opportunities. In addition, future research should evaluate in a randomised-controlled trial whether the intervention is effective in maintaining well-being and daily functioning in people with dementia and their family caregiver over longer periods of time and in postponing admission to residential care of the person with dementia. What the current study has shown is that involving trained nonprofessionals to present a multi-component intervention for caregivers and people with dementia can reduce the costs of the intervention and demands on health care services, which in turn can help to improve access to the intervention.
